IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

Ap3zamacckuii dunan HHIY - Tlcuxosoro-regaroruueckuii ¢hakynabTeT

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoToko/ Ne 10 ot 02.12.2024 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

BBE,ZLEHI/IE B dHAJ/IM3 JaHHBIX 1 HCKYCCTBEHHbIﬁ HWHTeJ/IJIeKT

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
44.03.01 - ITegarornueckoe oOpa3oBaHue

HarnpaBnieHHOCTh 006pa30BaTe/IbHOM MPOrPaMMbI
HauassHoe ob6pa3oBaHue

dopma oOyueHUs
OYHO-3a0YHasl

r. Ap3amac

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Ouciuniiaa ©T/1.02 Beegenue B aHanu3 JaHHBIX U UCKYCCTBEHHBIN UHTE/UIEKT SIBJISIeTCS
(akybTaTUBOM B 00pa3oBaTe/bHOM MporpaMme.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

UHGOPMAYUOHHBIX
mexHosnoeull u
UCNOb308aMb UX 0/151

HOIIK-9.2: Ymeem

ocyujecmensimb ombop

HOIIK-9.3: Bradeem
HABbIKAMU UCNO/Ab308AHUS
COBpeMEeHHbIX
UHOPMAYUOHHDBIX
mexHonoz2uil 05 pelieHust
3adau npocpeccuoHanbHoU

desimeibHOCMUL.

NpoZpamMmHbIX Cpeacme u
B603MOJHCHOCMU UX NpUMEHEeHUA

COBpPEeMeHHbIX 04151 peweHust NpaKmMu4ecKux
petueHus 3a0au UH(pOpMAYUOHHBIX 3a0au, 8 mom yucne
npogeccuoHanbHol mexHono2utl 05 pelieHust omeyecmeeHHO20 Npou3800cmed
OesimenbHoCMU cmaHoapmbix 3a0ay npu peweHuu 3a0au

npogeccuoHanbHou npogeccuoHanbHoU

desime/ibHOCMU. desimeabHOCMU,NOPSAOOK NOUCKA

U aHanu3a mexHuueckoll
doKymMeHmayuu no
UCNONb308AHUIO NPOPAMMHO20
cpedcmaa, 8bibopa u
UCNONb308aHUS HEOOXOOUMBbIX
¢yHKYyUll NnpO2PAMMHBIX
cpedcme 04151 peweHust
KOHKpemHotl
3a0a4u,cospemeHHble
uH(popmayuoHHble mexHon02UU
U npoepaMmHble cpedcmea, 8
mMoM uucsne omeuecmeeHHO20
npou3eo0cmsea, npu peweHuu
3a0au npogeccuoHabHol

dessmesbHOCMU

UOIIK-9.2:

Ymemb pewiamb npakmuueckue
3a0auu ¢ NOMOWbio
co8peMeHHbIX UHPOPMAYUOHHBIX
mexHosoeull u kaaccugpuxkayuu
Npo2pammHbIX cpedcma,
HaxoO0umb U aHaAU3UpPO8AMb

MexHUYeCKy0 0OKyMeHmayuro

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-9: CnocobeH HOIIK-9.1: 3uaem npunyunbt  |HMOIIK-9.1: CobecedosaHue
NOHUMAMb NPUHYUNbL | habombl COBPEMEeHHbIX 3Hamb cogpemeHHble Tecm 3quém:
pabomb: UH(POPMAYUOHHDBIX UHpopmayuoHHble mexHonoauu | IIpakmuueckoe KoHmposbHble
COBPEMEHHBIX mexHoso2ull. u Kaaccugukayuro 3adaHue

80NpoChbl




NO UCNO/b308AHUIO
npoepammHozo cpedcmed,
8blbUpamsb U UCNONb308aMb
Heobxodumble pyHKYuu
Npo2pamMmHbIx cpedcmes 0151
peuleHus KOHKpemHoll 3adauu,
NpuMeHsimb cospeMeHHble
UHGOpMAayUOHHble MeXHoA02UU
U npozpammHble cpedcmed, 8
MOM UuC/le omeuecmeeHHO20
npouseo0cmea, npu pewleHuu
3a0au npogeccuoHanbHol

dessimenbHOCMU

HOIIK-9.3:

Hmemb npakmuueckuil onbim
npuMeHeHuUsl CO8PeMeHHbIX
UH(popMayuoHHbIX mexHono2ull
u Knaccuguxkayuu npoepammHbix
cpedcma 0715 peweHust
npakmuueckux 3adau, 8 mom
uucae omeuecmeeHHo20
npou3so0cmea npu peweHuu
3a0ay npogeccuoHanbHoll
Oesime/nbHOCMU, NOUCKA U
aHaau3a mexHuueckoli
O0oKyMeHmayuu no
UCNO/b308AHUIO NPO2PAMMHO20
cpedcmaa, 8blbopa u
UCNO0/b308aHUSI HEOOXOOUMBIX
(pyHKYUU NPO2PAMMHBIX
cpedcma 0115 pewleHust
KOHKpemHoli 3adauu,
npumMeHeHUsl COBPeMeHHbIX
uH(popmayuoHHbIX mexHono2ull
U NPO2PAMMHbIX Cpedcms, 8 mom
ulc/ne omeuecmeeHHO20
npou3eo0cmea, npu peweHuu
3a0au npogeccuoHanbHol
desimenbHOCMU

3. CTpyKTypa M cojep>XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUTI/ITUHBI

OYHO-3d0YHaA

O0611as TPyA0eMKOCTBh, 3.e. 1
Yacos 1o yue0HOMY IJIaHY 36
B TOM 4HCIIe

ayUTOpHbIE 3aHATHSA (KOHTaKTHasi padoTa):

- 3aHATHUSA JeKIIHOHHOI'0 THIIA 8




- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYecKue 3aHATHS / 1abopaTopHbIe padoThI) 8

- KCP 1

caMocTosTe/bHasA padoTa 19

IIpomexyTouyHas arrecTanusa 0
3auér

3.2. CopepkaHve JUCHUIIUHDI
(cmpykmypuposaHHoe no memam (pasdenam) C yYKA3aHueM OmMEe0eHHO20 HA HUX Ko/auuecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuli)

HaumeHoBaHMe pa3fienoB U TeM JUCLIATIMHbBI Bcero B TOM 4uC/Ie
Yacel
( ) KonrakTHasi pabora (pabota Bo
B3aUMO/IeHCTBUY C IIperiofjaBaTesiem),
Yackl U3 HUX
3aHSTHS CamocrosTepHas
CeMUHapCKOro pabora
3ansTus THIa o6yuarowerocs,
JIEKIIMOHHOTO | (TIpakTHyeckue | Bcero Hackl
THUMa 3aHsTUsA/Mabopa
TOpHbIE
paboTsI), yacsl

0 0 s} 0 0

& b b & &

0 0 0 0 0
Tema 1. [TocTaHOBKU ¥ IpUMepkI 3a7,au 7 2 1 3 4
Tema 2. Beegenue B s13bik Python 8 2 2 4 4
Tema 3. OnucaTe/lbHasi CTATUCTHKA U Pa3Be/JOYHBIN aHA/IN3 JaHHBIX 8 2 2 4 4
Tema 4. 3agaun K1accuUKalvy U perpeccun 7 1 2 3 4
Tema 5. 3agauun obyuenusi 6e3 yuuresns 5 1 1 2 3
ATTecrarus 0
KCP 1 1
HWtoro 36 8 8 17 19

Conep)KaHue Pa3je/ioB U TeM JUCHUIIMHBI

Tema 1. [TocTaHOBKY ¥ TIPUMeEpHI 3a/au.
BBejieHrie: 0CHOBHBIE MTOHATHS U 33/la4i MalllMHHOTO 00yueHusi. [TocTaHOBKa 3a/1auu: oripe/iesieHue 1ieeid U
TpeboBaHMI K aHamu3y JaHHbIX. COOp /aHHBIX: BHIOOP UCTOUHUKOB, METO/IOB COOpa U OUMCTKH JIaHHBIX.

O6paboTka faHHBIX: TIpeoOpa3oBaHue W CTPYKTYPH3aLvsl JaHHBIX /IS aHa/iu3a. Busyanusanus JaHHBIX:
Tipe/ICTaB/IeHHe JaHHBIX B rpapuueckoM BU/je /I TyUlllero TOHMMaHusi. AHaMu3 JaHHbBIX: TIPUMeHeHre
CTaTUCTUUYECKUX METO/IOB M MAIlIMHHOT'O 00YUeHUs /st BbISIBJIEHHsT 3aKOHOMEPHOCTeH 1 3aBUCHUMOCTEH.
WuTepriperaliusi pe3y/bTaToB: 00bsCHEHE MTO/TyUeHHBIX Pe3y/IbTaTOB U UX MPUMEHUMOCThL B KOHTEKCTe

MOCTaB/IeHHOM 3a/]auM.
Tema 2. BeesieHre B mporpaMMUpOBaHue Ha si3bike Python. ¥YcranoBka mporpaMMHoro obecrneueHusi U OCHOBBI
cuHTaKcuca si3bika Python. Ba3oBbie THTIBI JaHHBIX: YKC/Ia, CTPOKH, CITUCKU, KOPTEXU, CJIOBApH, MHOXKeCTBa.

BBop u BeiBog B Python. ®@yHkiun u urepatopsl B Python. DnemeHTs! QyHKIIMOHATBEHOTO MTPOTPAMMHUPOBAHHUSI.
Kraccet 1 06nekThI B Python.
Tema 3. OmnucaresibHasi CTaTUCTHKA U Pa3BeJOUHbBIN aHa/M3 AaHHbIX. TabmuuHbi Metog. I'padurueckuii meto,.
PacuéT cTaTUCTHUEeCKUX TOKa3aTesel.




Tema 4. 3apauu k1accubrKaluu U perpeccuu.

3asiaua KaccuduKauy: ornpe/esieHre MpUHaZJIeXKHOCTH 00beKTa K OZJHOMY M3 HeCKObKHX K/ITaCCOB Ha OCHOBE
ero xapakTepucTuK. Jloructrueckas perpeccusi. [lepeBbsi pelienuid. HefipoHHbIe ceTH. 3a/iaua perpeccum:
NPOrHO3MPOBaHKe 3HaueHMsl HellpephIBHOM BeMYMHbBI HA OCHOBE BXO/HBIX JaHHbIX. JIMHeliHas perpeccusl.
Tema 5. 3aiaun 0OyueHus 6e3 yunreis.

OO6yueHue 6e3 yunTess: ornpefiesieHre ¥ PUHLUITEI paboTel. [IpenmyliijecTBa U HeflocTaTKy 0OyueHus 6e3
yunTesisi. 3a7iaud, peliaemMble ¢ IOMOIIIbI0 00yueHus 6e3 yuutens. Metogpl 00yueHus 6e3 yuuress:
K/IaCTEepHBIN aHa/TN3; BbISIBJIEHUE aHOMAaJIW; HaXOXKJeHHe acCOL[HALH.

4. YueOHO-MeToANUYeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCst

CamocrosiTenibHasi paboTa 00ydvaroIuxcsi BK/IrOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IaHUSAM [IJIs1 TEKYILEro KOHTPOJS W TPOMEXKYTOUHOM aTTeCTalldd MO0 UTOraM OCBOEHMs JUCLIUT/TUHbBI
TIPUBE/IEHHBIM B II. 5.

https://arz.unn.ru/sveden/document/
https://arz.unn.ru/pdf/Metod_all_all.pdf

5. @®OoHJA OLEHOYHBIX CPEJACTB //Ii TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHus, HeO00XOJUMBbIE [JIsi OLIEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH € yKa3aHHeM KpHuTepHeB UX OLleHNBaHHUSA:

5.1.1 TunoBble 3asaHusi (oueHouHoe cpeactBo - CoOecefoBaHHe) /I OLEHKH
copmupoBaHHocTH KomneTeHnuu OITK-9:

Ha cobeceoBanuy poBepsieTcsl, Kak CTY/IeHT OCBOW/I OCHOBHbIe TOHATHSL. OH [J0JKeH yMeTh /1aBaTh
pa3BepHYTHIM OTBET Ha C/AeAYIOLIKe BOIPOCHI.

—_

UTo Takoe MCKYCCTBEHHbIN UHTEJITIEKT?

Yro Takoe ciabblii (Crierua3upoBaHHbBIN WX TIPUK/IQ[HOW) UCKYCCTBEHHbBIN UHTEJIIEKT?
UTO Takoe CHUbHBIN UCKYCCTBEHHbIN UHTE//IeKT?

Yro Takoe ri1ybokoe oOyueHue?

Uro Takoe 3KCIepTHas cucrema?

Yro Takoe MaIlIMHHOE 00yueHHe?

YTo Takoe aHa/IU3 TaHHBIX?

Yro Takoe oOyueHHe C yuutenem?
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Yro Takoe obyuaroirjasi BEIOOpKa?
Yro Takoe oOyueHue 6e3 yunTesns?
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Yro Takoe KmaccupurKarus?

f—
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UYro Takoe perpeccus?
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Uro Takoe KacTtepusalys?

f—
e

YTo Takoe MepapxuuecKasi KjacTepru3arus?
OcHoOBHbIe OMOMMOTEKHM W TIPOTPAMMHBIE Cpe/ICTBA /il PeIlleHHs 3ajlau aHa/iu3a
JAHHBIX ¥ MAIIMHHOTO 00yueHws.

f—
v



Kpurepuu oueHuBanus (oneHouHoe cpecTBo - CobecefioBaHme)

OueHka Kpurepuu onjeHrBaHUs

3auTeHO0  CTyJeHT [aja pa3BepHYTHIM OTBET Ha BCE BOTIPOCHI.

He 3a4UTeHO CTYAEHT OTBETHWJI TOJIbBKO Ha YaCTh BOIMTPOCOB WJIU Aajl Hepa3BepHYTbIﬁ OTBET Ha BCe BOIIPOCHI.

5.1.2 TunoBble 3ajaHus (oueHo4yHoe cpeAcTBO - TecT) ANAA OHeHKM C(HOPMHPOBAHHOCTH
kovmerennuu OITK-9:

1.9To0 TaKoe UCKYCCTBEeHHbIH HHTE//IEKT?

® VICcKyCCTBeHHBIM MHTE/JIEKT — 3TO IMPOrpaMMa WK yCTPOHCTBO, IMUTHPYIOLIlee HHTe//IeKTyasIbHbIe
CII0OCOOHOCTY YesIoBeKa.

® VICKyCCTBEHHBIN MHTE/UIEKT — 3TO KHOep-MeXaHHUeCKOe yCTPONCTBO, HAllOJIOBUHY — UEJIOBEK,
HarosIoBUHY — MaruuHa. [Toz HuM — GoeBoe I1acCH U3 TUIepCIliaBa, yIpas/isieMoe
MUKPOIIPOLIECCOPOM, TTOJTHOCTBE0 OPOHUPOBaHHOE, OueHb NpouHoe. Ho cHapy»Ku — >kuBasi
yesIOBeuecKasi TKaHb: TUIOTh, KOKa, BOJIOChI, KDOBb, BhIpallleHHbIe /17151 KHOOProB.

® VICKyCCTBEeHHBIH MHTE/UIEKT — 3TO UCKYCCTBEeHHasi HepOHHas! CeTh, CII0COOHast K 00yUYeHHI0 U
CaMo00yueHuro.

2.Uto Takoe ¢/1a0bIi HCKYCCTBEHHbIH HHTE//IEKT?

* (Cnabblii ICKYCCTBEHHBIM UHTE/UIEKT - 3TO MPOrpamMMa, YCTPOWMCTBO WJIM MTPOTrPaMMHO-arapaTHbBIH
KOMILJIEKC, YMelo11lasi pelllaTh TOJbKO HEKOTOPbII K/IacC MHTe/UIeKTYya/lbHbIX 3aJau.

¢ (Cnabblii ICKyCCTBEeHHBIM UHTEJ/UIEKT - 3TO Kubopr mogemu ot T-800 1o T-888.

¢ Crnabblii HICKYCCTBEHHBIN WHTEJIEKT - 3TO OJHOCTOMHAsI UICKYCCTBeHHAas HeMpPOHHast CeTh.

3.YTo0 Takoe CHIbHBII HCKYCCTBeHHbIH HHTE/IIEKT?

¢ CuU/bHBIA UCKYCCTBEHHBIN UHTE/UIEKT - 3TO [IPOrpaMMa, YCTPOHCTBO UM IIPOrpaMMHO-arapaTHbINA
KOMIUIEKC, TIO CBOUM HHTeJJIeKTyalbHBIM CTIOCOOHOCTSM HU B UYeM He YCTYTIAroLast 4YeI0BeKY.

¢ CU/IbHBIA UCKYCCTBEHHBIN UHTEJIIEKT - 3T0 Kbopr Mogenu ot T-900 u Bbiie.

* CuibHBIN UCKYCCTBEHHBIM MHTEJUIEKT - 9TO r00ast riryboKast HepOHHas CeThb, yMerolljasi pelaTh
3a/lauy K1acCU(pUKaLMY U Perpeccuul.

4.Yto Takoe 3KcnepTHas cucrema?

® DKCIIepTHasi CUCTEMA - 3TO TIPOrPaMMHasi CUCTEMA, TI03BOJISIFOLIIAs PeIiaTh 33Ul NCKYCCTBEHHOTO
WHTEe/UIEKTA C TIOMOII[BIO TIPaBIJI, CHOPMY/IMPOBAHHBIX KCIIEPTOM, COCTABIISOIMX 0a3y 3HaHHIA O
npeZiMeTHOH 06/1acTy.

® DKCIIepPTHasi CHCTEMA - 9TO KOJIJIEKTHB SKCTIEPTOB B IaHHOM MPeMeTHOI 06/1aCTH, Pelaroux
WHTeJIIeKTya/TbHbIe 3a/jauu.

® DKCIIepTHasi CUCTEMA - 9TO UCKYCCTBEHHAsi MHOTOC/IONHAsi HEHPOHHAs! CeTb.

5.YTo0 Takoe MallIHHHOE 00yueHHe?

¢ MammHHOe 00yUeHue - 3TO MO/X0/, B UCKYCCTBEHHOM UHTeJIIEKTe, OCHOBAHHBIN Ha TIOCTPOEHUM
Moze/el (peluaroluX MpaBrI) MO JAHHBIM.

¢ MaumHHOe 00yueHye - 3T0 cucTeMa 00yueHUst TIPU MTOMOIIY MHGOPMALIMOHHBIX U 3JIEKTPOHHBIX
TEXHOJIOTHM.

e MarmriHHOe 00yueHue - 3TO 1jeJIeHanpaB/ieHHOe 00LeKTUBHOe OTPaKEeHHe JeHCTBUTeTbHOCTH



6.YTo Takoe aHa/IUM3 JAHHBIX?

AHanu3 fJaHHbIX - 3TO U3B/IeUeHHe 3aKOHOMEePHOCTel U 3HaHUM U3 JaHHbIX.

AHanu3 AaHHBIX - 3TO TMOAXO0, B MAIIMHHOM 00yueHWH, OCHOBaHHBIN Ha UCTIO/Ib30BaHUM TTyOOKMX
HEeMpOHHBIX ceTeil.

AHanu3 JaHHBIX - 3TO U3BJIeUeHHe 3aKOHOMEePHOCTel C MOMOLLBI0 3HAHUH, CHOPMYIMPOBAHHBIX
9KCIIEPTOM.

7.Uto0 Takoe o0yuaromiasi BbIoopka?

O6yuaroriasi BHIOOpKa - 3TO Habop 00BEKTOB (BXO/IOB) C U3BECTHBIM [I/IsI KXK/IOT0 00beKTa 3HaUeHHEM
oTBeTa (BbIX0O/Ia, METKH, 1[€/IeBOM TIepeMeHHOM ).

O6yuarorjasi BHIOOpKa - 3T0 Habop 00BEKTOB, KOTOPBIE TI0/Ib30BaTe b BLIOUPAET /il CBOero 00yueHusl.
O6yuaroriiast BHIOOpKa - 3T0 Habop 00HEKTOR, KOTOPhIE Ue/I0OBEK Ya/asieT U3 6a3bl JAHHBIX /15

3¢ (deKTUBHOrO 00yUeHusl.

8.YTo Takoe 00yueHHe C yUUTE/IEM?

O6yueHue C yuuTesieM - 3TO TIOCTPOEHKE MOZE/H T0 JaHHBIM.
OO6yueHHe C yunTesieM - 3TO pPelleHHe 3a/jau C TIOMOILbI0 UHTEe//IeKTyaTbHOTO TIOMOIITHHUKA.
Ob6yueHue C yuuTesieM - 3TO 3a/ladya pa30MeHus JaHHBIX Ha TPYIITBI IIOX0KUX APYT Ha Jipyra 00beKTOB.

9.Yto Takoe o0yueHue 0e3 yuuress?

O6yuenue 6e3 yuuTess - 3TO YCTAaHOBJ/IEHWE CTPYKTYPHBIX CBOWCTB Habopa 00HEKTOB.
Ob6yueHue 6e3 yuuTess - 3T0 00yUeHHe ue/ioBeKa WK poOoTa MoJie3HBIM HaBbIKaM 0e3
WHTe/UIeKTYa/IbHBIX TIOMOLIIHUKOB.

O6yueHue 6e3 yunTesst - 3TO 3a/jaua OMNpe/ie/IeHus 10 JaHHBIM KaTeropyuasbHbIX 3HAUeHHH.

10.9to Takoe knaccupukanusa?

Knaccudukanys - 3To 3aga4a o0ydyeHus C yuuTesneM, B KOTOPOil OTBET - 3TO HOMep Kacca.
Knaccudukarys - 3To 3aa4ya onpezieneHys Mo JaHHBIM YUC/IOBBIX 3HAUeHHH.

Krnaccudukanys - 370 3a/jaua 00yueHus 6e3 yunTesisi, B KOTOPOM HEOOXOMMO pa30UTh JaHHbIE Ha
TPYIIIBLI TIOX0KUX 0OBHEKTOB.

11.910 Takoe perpeccus?

Perpeccus - 370 3afjaua oOyueHUs C yurTe/ieM, B KOTOPO OTBEThI MPUHUMAIOT KOJTMUeCTBEHHbIE
(urcIoBBIE) 3HAUEHHUSI.

Perpeccusi - 3T0 3a/jaua, B KOTOPOW HE0OXOAMMO Pa3dUTh MHOXKECTBO 0OBEKTOB Ha FPYIIIThI MTOX0XKUX
JpyT Ha Aipyra 00BeKTOB.

Perpeccusi - 310 3a7jaua 00y4yeHUs C yuuTesneM, B KOTOPOW He0OXO0JMMO OTIpe/Ie/TUTh TI0 JaHHBIM HOMep
KJacca.

13.YT0 Takoe kJ1acTepusanusa?

Knacrepu3sarws - 910 3aiaua o0yueHus 6e3 yunress, B KOTOPOH HeoOX0IMMO pa30UTh laHHbBIE Ha
TPYIITBI TIOXOKUX 00BEKTOB.

Knacrepuzarusi - 370 3a/jaua 00yueHus C yuuTesneM, B KOTOPOH He0OXO0JMMO OTpe/ie/uTh 10 JAaHHBIM
HOMep KJiacca.

Knactepu3sanus - 370 3a/iaua 00yueHus: C yuuTesieM, B KOTOPOUM OTBEThI IPUHUMAIOT KOJIMUeCTBEHHbIE
3HaueHusl.

14.Yt0 Takoe nepapxuyeckas Kjacrepusanus?



¢ lepapxuueckast KjlacTepy3alLiys - 3To 3afiaya 00yueHus 6e3 yuuress, B KOTOpOi He0OX0AUMO
MOCTPOUTEL MEPAPXHUI0 00BEKTOB, B KOTOPOH BEPIIIMHE COOTBETCTBYET «KJIACTEP», COJIEPIKAIIMN BCe
00BEKTHI, ¥ Ha K&XK/JOM YPOBHE KaXK/IbIi K/IacTep pa30MBaeTcs Ha /jBa Win OoJiee Mo/jK/IacTepoB.

e llepapxuuecKast KJaCTepPH3aliys - 3TO 3a/iaua KJ1aCCU(PUKAI[UH, B KOTOPOH KaXKIbIH 00BEKT MOKET
UMeTb HeCKOJIbKO MEeTOK.

¢ lepapxuueckas KJlaCTepH3alLysi - 3TO METO/, PellleH s 3a/Jauy K/IaCcTepU3aLiy C TIOMOIIbIO HepapXun
HEeMpOHHBIX ceTeil.

Cne;[ymume BOITIPOCHI NMPEAII0/IdAral0T BBO/J YHC/Id.

OTBeT csiefiyeT 3amicaTh B CKOOKax.

15.PocT fieTeii B rpymiie eTCKOro caja 3a/jaeTcs cjieyl0IUMHU 3HaYeHUsIMH (B CM.):
118, 112, 116, 114, 116, 115, 119, 111, 114, 117, 118

Hatigute meguany ()

Haiiyte HYOKHUM KBapTWIB ()

Hatigure BepxHUI KBapTHIIB ()

16.Bec peTeii B rpynnme JeTCKOro cajfia 3afaeTcs 3HaueHUsAMH (B Kr):

23, 23, 18, 18, 20, 19, 20, 17, 22, 20, 20

Beiuucnure cpensee ()

BblunciiuTe HecMellleHHYO OLIeHKY JUCIIepCUu s? )

Ha ocHOBe HecMelleHHOU OLIeHKU JUCTIePCUU BBIYMC/IUTE OLIEHKY CpeJHEeKBaipaTUueCcKoro OTKJIOHEeHUS S ()
17.Ha TecToBoii BbIOOpKe, coepxamei 2000 n3o0pakeHnii KOTHKOB U codauek (950 koTukoB, 1050
co0auek), HelipoHHAsA ceTh coBepinuia 202 omMOKHU: 76 KOTUKOB 0bLIM K/IACCU(UIIMPOBAHBI KaK
co0aukm, a 126 cobauek — Kak KOTUKU. CUHTas M0J/I0KUTE/TBHBIM — K/IacC C00aveK, BBIYMC/THTE

MeTPUKHU:

* Accuracy ()

e Error ()

¢ Precision ()
* Recall ()

e Fl-mepa()

OTBeT OKPYIJIUTE /10 3 MPaBUIBHBIX UMD MOC/Ie JeCITUUHON TOUKH.

Kpurepumn orjeHnBaHus (oLjeHOUHOe CpeAcTBO - Tecr)

OneHka Kputepuu orieHMBaHUs

3auTeHo 80-100 %

He 3a4yTeHo 0-79 %




OueHka Kpurtepuu oLieHUBaHUs

5.1.3 TumnoBble 3afaHusa (oLeHOUHOe cpeAcTBO - IIpakTHueckoe 3ajjaHue) /I OLEHKHU
copmupoBaHHocTH KomneTeHnuu OITK-9:

[TpakTrueckue 3a/laHKs BHITIOHSIOTCS B BUle Jupyter-HoyTOyKa 1 ripe/icTaB/sieT cCoO0i JOKYMeHT,
COZIep Kall[|ii OTTMCAHKe BCeX ITArlOB BBITIOHEHHS Pab0ThI, KO/, pe3y/IbTaThl U BBIBO/BL.

1. Dcce “Moe abumoe npunoiceHue, UCNO/b3YHOUjee MexHOA02UI0 UCKYCCMBEeHHO20
uHmesniekma”

2. Ilpakmuueckoe 3adaHue “IIpoepamma Ha Python “Yeadati uucao”.

a. HamucaTe nporpammy, KOoTopasi yMeeT UrpaTh C 4eJI0BEKOM B Urpy “Yrazai uucio”.
[Tporpamma 3arajpiBaeT ciaydaiiHo uuciio ot 1 go 100. YesnoBek [0/KeH yrafath ero.
[17151 3TOTO OH JiesiaeT HeCKOJILKO (He Oosiee 7) MOMBITOK, Ha3bIBasi KAKOe-TO YHC/IO B
3TOM /Juara3oHe. Ha KaXX/[yt0 TOMbITKY YesloBeKa KOMITbIOTep FOBOPUT, yrajial ueoBeK
WY HeT, U B CJTydae, eC/Iv YesloBeK He yrajjas, 6osiblile Wi MeHblile 3araflaHHoe YrCiIo
yKC/ia, Ha3BaHHOTO uesloBeKOM. Hammmiire Takyto riporpammy. [1ist BBozia
“H(opMaLY Yesl0BeKOM MCTo/ib3yiTe pyHkiuto input(). s BbiBoza - print().

b. Peanu3yiiTe nmporpammy, Urparoiiiyto B urpy "Yrajai uiciao", Ho ueoBeK U
KOMIBIOTEP MEHSIFOTCS POJISIMHU.

3. Ilpakmuueckoe 3adaHue “Pa3eedouHblil aHAAU3 OAHHbIX”.

4. Halioume uHmepecHble OaHHble, C KOMOpbIMU 8bl Xomume pabomams. PekomeHOymble
pecypcnl: https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. PekomeHgyeTcst paboTats C TabMMYHBIMU JaHHBIMH B
HECKOJTBKO JIeCITKOB TIPU3HAKOB (CTO/OI[0B), HECKOIBKO THICSY (CTPOK).

5. Onuwiume, umo npedcmassitom u3 cebsi 3mu OaHHble, KaKue NPU3HaKu, nouemy OHU 8am
UHMepeCHblL.

6. IIpumeHume K OaHHbIM NOOX0O0sWUe MemoObl ouucmku (6opbbbl ¢ 8bIOpOCAMU U
nponyujeHHbIMU 3HaueHusMu) u susyaiuszayuu. Coenaiime 8b1800bL.

7. Coenatime 8b1800bl

8. Ilpakmuueckoe 3a0aHue “PeweHue 3a0auu Kaaccugukayuu u peepeccuu”

a. /lns 0auHbix u3 3adaHus 3 onpedeaume, Kakoli npu3Hak 8bl Oydeme onpedesimb No
ocmanbHbM. Ymo 3mo 3a 3ad0aua: Kaaccugpukayuu uau pezpeccuu?

b. IModezomoebme daHHbie (ommacwmabupylime KoauuecmeeHHble u GuUHapu3sylime
Kame20opua/bHble NPU3HAKU).

c. Pasbelimu eblbopKy Ha obyuaroujyro u mecmosylo.

d. Obyuume HeCKOAbKO MemMo008 MawuUHHO20 oOyueHus (He meHee mpex, Hanpumep, KNN,
RandomForests, MLP). CpasHume kauecmgo 3mux memooog Ha obyuatowjetl u
mecmoeoli 8bI60pKax.

e. Coenatime 8bl80O0bI

9. INIpakmuueckoe 3ad0aHue “PeweHue 3a0auu Kaacmepusayuu™.

a. [Ina 0aHMbIx u3 3a0aHus 3 chopmyaupytime 3adauy Kaacmepuzayuul.



b. O6yuume Hecko/bko MemoOo8 Kaacmepuzayuu (He MeHee 08yX, Hanpumep, k-means,
DBSCAN). ObwsicHume gaw ebibop. CpasHume pe3yabmambl pabombl a120pummos, a
makaice nosyueHHble pe3yabmambl ¢ pesyabmamamu pabombl Memo0ose obyueHus ¢

yuumesnem u3 3a0aHus 4.

¢. Coenatime 8bl800b!

Kpurtepuu oueHuBanus (oneHoYHoe cpeAcTBO - IIpakTHUeckoe 3ajaHue)

OneHka Kpurepun oLieHrBaHUs

Bce npakTryeckue 3a/jaHus BBITOJIHEHb! B [TOJTHOM 00beMe U B CpoK. OnrcaHue BCeX 3TaroB
3a4uTeHo N

BBITIO/THEHUSI 33/JaHHH, KO/ ¥ pe3y/bTaThl pabOoThI TIpe/ICTaB/IeHbI MPeTIo/laBaTesTo

BrimosiHeHbI He BCe TIpaKTHUECKHe 3aIaHus UM BBITIO/THEHBI He B MTOJTHOM 00beMe (TIpe/iCTaB/IeHo
He o

He TI0JTHOe OTMCaHKe JTarloB BBITIOJIHEHUS 3a/laHui, Ko/l paboTaeT HEKOPPEKTHO, Pe3Y/IbTaThl
3a4TeHO

paboThI He Mpe/iCTaB/IeHbI MIPEIoaBaTeIIo).

5.2. OnucaHue WIKaJ/l OLeHUBAHNSA Pe3y/IbTaTOB 00y4eHHsI 10 JUCIUIIHHE ITPH MPOMEeXXYTOYHOH

aTrecTanyu
IIIkana OIl€HMBAaHUA CCl)OpMI/IPOBaHHOCTI/I KOMIIEeTeHIIUHN
YpoBeHnb
CqmpM“POBaf'HOCT“ Hey/|0B/IeTBOPUTE/IbH
KOMIIeTeHLuii o Y/IOB/IETBOPHUTETHHO XOpOLIOo OT/INYHO
(uHAMKaTopa
JOCTIDKEHUS
KOMIIeTeHI[UH)
He 3aUTeH0 3a4TeHo
YpoBeHb 3HaHWH B
. MuHIMaTBHO obbeme, YpoBeHb 3HaHWH B
YpOoBeHb 3HaHUM HIKe o
JIONyCTUMBI/ YPOBEHb | COOTBETCTBYIOLIEM obbeme,
MHHHMaNbHbIX .
3HaHug o 3HaHWil. [lonyieHo rporpaMme COOTBETCTBYIOLL|EM
TpeboBanuii. imenu
MHOT'O Herpy0bIx TIOATOTOBKHU. MporpaMme MOATOTOBKH,
MecTo rpybbie MoKy
o1IboK HomnyiieHo HecKonMbKo | 6e3 ommbok
HerpyObIX omboK
IIpogeMOHCTpHpPOBaHbI
IpogeMoHCTpHpPOBaHbI IIpogeMoHCTpUpPOBaHbI BCe
BCe OCHOBHBIE YMEHUSI.
ITpu pereHnn OCHOBHbIe YMeHUsl. OCHOBHbIE YMEeHUSI.
PeltieHb! BCe OCHOBHBIE
CTaH/japTHBIX 3a/jau He PellieHbl TUTIOBBIE PellieHbl BCe OCHOBHbIE
TIPO/IeMOHCTPHPOBAHbI 3a/lauM C HerpyObIMH 3aa4m C HerpyGimn 3aflauul C OT/e/IbHBIMU
Ymenus y oLMbKaMu.
OCHOBHBIE YMEHUSI. oLIMOKaMH. HeCyIIeCTBeHHbIMH
BeolnosiHeHs! Bce
Wmenu MecTo rpybbie BeimonHeHs! Bce HeJ[0YeTaMH, BBIITOJTHEeHbI
3a/laHusl B TIOJTHOM
OIINOKH 3afiaHuisl, HO He B BCe 33/IaHys1 B TIOJTHOM
ob6beme, HO HEKOTOPbIE
noHoM 06beme obbeme
C HefloYeTaMH
IIpu pereHuu Nwmeetca IIpogeMOHCTpHpPOBaHbI
CTaH/[|apTHBIX 3a/jau He MMHHMMaJIbHBIN Habop 0a30Bble HaBbIKU MPU IpojeMoHCTpHUPOBaHbI
Habbikin TIPO/JIeMOHCTPHPOBaHbI HaBBIKOB [I/Is1 PellleHrsT | pellleHuH HaBbIKU MU pellleHn!
- 6a30Bble HaBbIKH. CTaH/lapTHBIX 3a/au C CTaH/|apTHBIX 3a7au C HeCTaH/JapTHBIX 3a7au 6e3
Wmenu mecto rpybble HEeKOTOPbIMU HEeKOTOPbIMU o1Mb0K U HeJJoueToB
OIIMOKU HeJl0ueTaMH1 HeJl0ueTaMHu
IMIkana OLl€eHUBAHHUA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OueHka YpoBeHBb OJr0TOBKH
3auTeH0 | OTHUHO Bce KommeTeHIMM (4acTW _KOMIIeTeHLWH), Ha QopMupoBaHMe KOTOPbIX _Hampas/ieHa




JMCLIMIVIMHA, CHOPMHPOBAHBI Ha YPOBHE He HIXKe «OT/JMYHO», NP 3TOM XOTs OBl OfHa
KOMIIeTeHIMsl CHOPMHUPOBAHA Ha YPOBHE «OTIHYHO»
Bce KowmmereHIM (YacTW KOMIIeTeHIWH), Ha (opMypoBaHMe KOTOPBIX HarpasJieHa
XOpOILI0 JUCLIMIUIMHA, CHOPMHMPOBAHBI Ha YPOBHe He HIDKE «XOpOLIO», TPU 3TOM XOTS Obl OfHa
KOMIIETeHIMs1 ChOPMHUPOBaHA Ha YPOBHE «XOPOILIO»
Bce komrmeTeHIMM (YacTd KOMIleTeHLMi), Ha ¢oOpMUpOBaHHEe KOTOPBIX HarpaB/ieHa

y/I0B/IETBOPHTET
BHO JMCLUIVIMHA, COPMHUPOBAHBI Ha YPOBHE HE HWXKe «Yy[OBJIETBOPUTENBLHO», MPH 3TOM XOTs Obl
0/JHa KOMITeTeHIYs1 ChOpPMHUPOBaHA Ha YPOBHE «YZOBJIETBOPUTEILHO»
He Hey/|0B/IETBOPUT
Xots 6b1 0ZiHA KOMITeTeHIMs CHOPMHUPOBAHA Ha YPOBHE «HEYZOBIETBOPUTEIBHOY.
3a4TeHO eTbHO

5.3 Tumnopblie KOHTPOJ/IbHBIE€ 3dadHHUA HW/IH HHbI€ MaTepHd/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pe3y/ibTdTOB OﬁquHl/lﬂ Ha HPOMe)KyTO‘-IHOﬁ dTTeCTdAllU1 C YKd3dHUE€EM KPHUTEpPHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (OLeHOYHOe CPeACTBO - KOHTpO/IbHBbIE BOMPOCHI) /1A OLEHKH
copmupoBanHocTu KomnereHiuu OTTK-9

—

UTo TaKoe UCKYCCTBEHHbIN UHTEJITIeKT?

Yro Takoe cabbIi (CrieraTu3UpOBaHHbIN UM TTPUKJIAJIHOM ) UCKYCCTBEHHBIN UHTEJIIEKT?
UTo Takoe CUIBbHBIN UCKYCCTBEHHBIN UHTE/IeKT?

Uro Takoe 3KCIiepTHas cucrema?

Yro Takoe MalMHHOE 00yueHue?

Uto Takoe aHaMMU3 JaHHBIX?

Yro Takoe oOyueHue C yurrenem?

Yro Takoe obOyuaroiriast BEIOOpKa?

Yro Takoe obyueHue 6e3 yuuresnsi?

10. Uro Takoe KaccupuKanys’?

LN AW

11. Urto Takoe perpeccusi?
12. UTo Takoe KjacTepu3alus?
13. UTo Takoe vepapxuyeckas Kjiacrepu3aLus?

KpuTepuu onjeHuBaHus (0LieHOUHOe CpeACTBO - KOHTpo/IbHbIe BOIIPOCHI)

Ouenka Kpurepun oniennBanus

3auTeHo  CTy[eHT Jaa pa3BepHYTHIi OTBET Ha BCE BOTIPOCHI.

He 3auTeHO |CTyZleHT OTBETW/ TOJIbKO Ha YacTh BOIPOCOB UJ/IM [la/1 HePa3BepHYThI OTBET Ha BCE BOIPOCHL.

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUTUTHHBI (MOAYJIs1)

OcHOBHasi uTeparypa:

1. Boponuna B. B. Teopusi 1 rpakTrKa MallIMHHOTO 00yueHus : yuebHoe nocobue / BoponuHa B. B. -
YbssHOBCK @ YAI'TY, 2017. - 290 c. - Bubmmorp.: AoCTyIiHa B KapTOUKe KHUTH, Ha caiite OBC JlaHs. -
Knwura u3 konnekiuu Yal'TY - Undopmaruka. - ISBN 978-5-9795-1712-4.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=750984&idb=0.



2. ABneenko TatbsiHa BiaguMupoBHa. BBesieHre B MCKYyCCTBeHHBIN UHTE/UIEKT U JIOTHUeCKOoe
riporpamMmMrpoBanue. [TporpammupoBanue B cpefie Visual Prolog : Yue6Hoe mocobue / HoBocrbupckumii
roCyJapCTBeHHbIN TeXHUUYeCKUi yHuBepcuTeT; HoBocuOUpPCKUiA rocyjapCTBeHHBIN TeilaroruuecKuil
yHUBepcuTeT. - HoBocubupck : HoBocOMPCKUil rocyZiapCTBeHHBIN TexHUuuecKuii yHuBepcutet (HI'TY),
2020. - 64 c. - BO - bakanaBpuar. - ISBN 978-5-7782-4182-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=833362&idb=0.

3. 3aropynbko FOpuit AnekceeBuu. MICKyCCTBeHHBIN UHTe/UIEKT. VIH)KeHepHs 3HaHUH : YueOHoe nocobue
J1s1 By3oB / 3aropysbko FO. A., 3aropyneko I'. b. - Mocksa : FOpaiit, 2021. - 93 c. - (Bsiciiee
obpa3zopanme). - ISBN 978-5-534-07198-6. - Tekcr : anekrponHsii // OBC "FOpaut"., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=761699&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. bacanuH I1aBen [ImuTtpreBuu. Mozieny 1 MeTObl UHTeJIIEKTYaIbHOW TIOIePXKKH TIPOL[eCCOB
TIPUHSITUS pellieHn : yuebHo-Metoanueckoe nmocobue / I1. 1. BacanuH, K. B. Be3pyk, M. B. PaziaeBa ;
HHI'Y um. H. U. JlobaueBckoro. - Huwkuuit HoBropos : M3g-so HHI'Y, 2018. - 134 c. - TekcT :
3/1eKTPOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=822376&idb=0.

2. CmosuH [1. B. BBefieHre B UCKYyCCTBEeHHbIN UHTE//IEKT: KOHCTIEKT neKuuii / CmosnuH [, B. - 2-e u3fg,,
niepepab. - Mocksa : PUIMATIIUT, 2007. - 264 c. - bBubnuorp.: AOCTyIHa B KAPTOUKe KHUTH, Ha caiTe
3BC Jlanb. - Knura u3 komtekiuu ®U3MATIINT - MatemaTuka. - ISBN 978-5-9221-0862-1., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=665793&idb=0.

3. BBesieHye B UCKYCCTBEHHBIM UHTE/UIEKT: KOHCIEKT jiekiuk. / CmomuH [1.B. - Mocksa : ®usmariur,
2007., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=638541&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHWeM JUCLUITUHBI):

1. Python: https://www.python.org/

2. Anaconda: The Most Popular Python Data Science Platform
https://www.anaconda.com/download/
3. Google colaboratory colab.research.google.com

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreueHUe JUCLUILIMHBI (MOY /1)

YueOHble ayJUTOPHU [7Isi TIPOBE/IeHUs] Y4eOHBIX 3aHSATHMH, IPeAyCMOTPEHHBIX 00pa30BaTelbHOU
MPOrPaMMOM, OCHAIIleHbl MYJIbTUMeAUMHBIM 000pyJ0oBaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
Cpe/icTBaMH 00yUeHMsI.

[TomerrieHust 11 CAaMOCTOSITENTBHON pabOThl 0OYYAKOIUXCSl OCHAIleHbI KOMITbIOTEPHON TEXHUKOHN C
BO3MOKHOCTBIO TOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/1€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Tporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
noiroToBKY/crierabHOCTH 44.03.01 - Tlegarornyeckoe obpa3oBaHue.

Agstop(b1): 3on0Tbix Hukosait FOpbeBud, ZOKTOpP PU3MKO-MaTeMaTHUeCKHUX HayK, AOLEHT
CratyeB Asiekceil AHaTO/IbeBUY, KaHAU/IAT MeJjaroruueckKrux HaykK, JOLeHT.



3aBepyromuii Kadenpoii: 3o0Teix Hukosnaii FOpbeBud, JOKTOp (PU3MKO-MaTeMaTUueCKUX HayK.

ITporpamma o/j00peHa Ha 3aceflaHUU METOIUUeCKON Komuccuu ot 27.11.2024 r., potokos Ne Ne9.
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